The Power of an Idea... by Illinois Mathematics and Science Academy

The mission of the Il l inois Mathematics and Science 
Academy, a pioneering educational community, is to 
transform mathematics and science teaching and learning 
by developing ethical leaders who know the joy of 
discovering and forging connections within and among 
mathematics, science, the arts, and the humanities by 
means of an exemplary laboratory envi ronment 






TO OUR SHAREHOLDERS 
o 
Dear IMSA Shareholders, 
It is our privilege to share with you the First Decade Report of the Illinois Mathematics 
and Science Academy, an educational laboratory engaged in serious inquiry about 
critical issues of teaching and learning. 
Ten years ago, IMSA opened its doors with 210 students, 12 faculty members, 
21 courses, no residence halls, no computers, no external programs, many unanswered 
questions and an uncertain future. During our early years, we faced many challenges; 
these strengthened our resolve 
and deepened our commitment 
to transform teaching and 
learning in mathematics, science 
and technology. 
While IMSA is still a very young 
enterprise, in ten short years the 
impact of our work and inquiry 
is clearly evident. Today IMSA 
is a state and national leader in 
mathematics and science education, 
and a model of an innovative, 
risk-taking learning community. 
In this First Decade Report, we demonstrate how the power of ideas uniquely explored, 
interpreted and embodied in practice at IMSA, has inspired and empowered others to be 
agents of change in the transformation of mathematics and science teaching and learning 
within their own communities. During the past ten years, we have extended and enriched 
ideas such as Discovery-Based Learning, Integrative Learning, Apprentice Investigation, 
Institutional and Program-Based Research, Technology Integration in the Curriculum and 
Collaborative Inquiry. The embodiment of these ideas in our practice and in the practice of 
our educational partners throughout Illinois and the nation, benefits students at IMSA 
and in other schools by providing powerful learning experiences that are relevant, rigorous 
and coherent. In doing so, together we are transforming mathematics and science teaching 
and learning. 
Because the environment at IMSA encourages and supports reflection, inquiry and 
assessment, we open the doors of discovery for both students and teachers who wilt be 
leaders in the 21st Century. Our ideas, which are embedded throughout our external service 
programs, internal teaching practices and research, help to build human capacity so others 
can touch the future of mathematics and science education. 
On behalf of the Academy's board of trustees, faculty, staff, students, parents, alumni 
and educational partners, thank you for your generous investment and support in our 
educational research and development laboratory. Together, we can look forward to making 
our second decade even more remarkable. 
With Gratitude, 
'^Lu^ /fa4j/*4l^ 
Stephanie Pace Marshall, Ph.D. 
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I n t e g r a t i v e 
r n i n g 
IMSA's Integrative Learning System (ILS), 
a framework for curriculum development 
created in 1993, is designed to foster the 
development of integrative thinkers who 
see and make connections within and 
among the disciplines instead of viewing 
" S t u d e n t s u s e d chemist ry w h i l e t e s t i n g for 
chemica ls in t h e river, b io log y w h i l e s t u d y i n g 
t h e effects o n a q u a t i c life, social science 
w h i l e w a t c h i n g h o w t h e EPA's Pol lut ion 
Contro l Board w o r k s a n d e c o n o m i c s w h i l e 
s e e i n g t h e p o t e n t i a l effects o n local jobs . " 
Nancy Baird 
Teacher, Franklin Middle School (Champaign, III.) 
ImSA Problem-Based Learning Partner 
them as specific "subjects" in isolation. 
Principles of the ILS have guided the 
development of learning experiences at 
IMSA and in many schools in K-12 Illinois 
districts and beyond. 
INTEGRATIVE LEARNING AT WORK IN SCHOOLS THROUGHOUT ILLINOIS 
IMSA's INTEGRATED SCIENCE PROGRAM 
The Project: Construction of a Mars Base for Human Habitation 
Is it the right of our species to inhabit Mars? What are the demands of human habitation on Mars? 
What are the physical conditions on Mars? How do we get there? 
Integrated Science is structured around a series of "problem platforms" such as this, which provide 
scenarios for learning that are not constrained by traditional discipline boundaries. Students learn 
biology, chemistry, physics and earth and space sciences together instead of separately. 
To create a design for the construction of a Mars base, IMSA students integrate content from a wide 
variety of scientific concepts including mechanics, thermodynamics, chemical change and metabolism. 
*Visit IMSA's Integrated Science Home Page at http://www.imsa.edu/edu/intsci/ 
IMSA's MATHEMATICAL INVESTIGATIONS CURRICULUM 
The Project: Problem Sets and In-Class Investigations 
In Mathematical Investigations (Ml), a four-semester sequence of courses, students learn concepts 
from all areas of pre-calculus mathematics including algebra, geometry and trigonometry in an 
integrative fashion. Students learn to use mathematics in a variety of intradisciplinary and 
interdisciplinary settings in addition to advanced studies in mathematics. 
The courses feature two approaches that run simultaneously. The first involves in-class investigations 
done in small groups using computers and graphing calculators. The second approach involves 
weekly problem sets; students are given a series of 25-35 problems which are due the following 
week. Teacher Susan Eddins said students sometimes do not realize how many different concepts 
they are learning while completing the problems. "The different mathematical concepts are introduced 
in slow stages but are often not a specific topic for class discussion," Eddins said. 
The integrative exploration approach of Mathematical Investigations allows IMSA to incorporate some 
of the more forward-looking mathematics, specifically, data analysis and discrete mathematics. 
"Ml features multi-concept problems ... it's about putting different things together, not matching 
algorithms," said Ron Vavrinek, IMSA mathematics teacher. "The math needs to be theirs, not mine 
and not a textbook author's." 
*For more information on the Ml curriculum or Ml Summer Workshop at IMSA, call (630) 907-5964. 
NANCY BAIRD'S SCIENCE CLASSROOM - FRANKLIN MIDDLE SCHOOL (CHAMPAIGN, IL.) 
The Project: The Middle Fork River Project 
A power plant is asking for variances to dump more chemicals into a pristine river in Vermilion 
County, Illinois. Can this be allowed while still maintaining nature's delicate balance? 
To answer this question and others, students in Nancy Baird's 6th, 7th and 8th grade classes learned 
and used content from various scientific fields including chemistry, biology, social science and 
economics. Baird incorporated another IMSA idea, problem-based learning, in her work with students. 
In problem-based learning, students gather and apply knowledge from multiple disciplines in their 
quest for solutions to "messy" real-world problems. 
"The school board has decided that it was a teaching strategy that needed to be disseminated and 
will give school board credit to teachers who attend professional development programs on problem-
based learning," Baird said. 
*For more information on Nancy Baird's project, call (630) 907-5956. 
*Visit IMSA's Center for Problem-Based Learning home page at http://www.imsa.edu/team/cpbl/ 
I M S A I M P A C T 1986-1996 
Giving Back to Illinois and Beyond 
At least 2000 students 
throughout Illinois and the 
nation have been the direct 
beneficiaries of IMSA's 
Integrative Learning System 
through its Summer 
'AD'Ventures Program and 
Interdisciplinary Curriculum 
Partnership. 
At least 1700 IMSA students 
and alumni have been the direct 
beneficiaries of the Integrative 
Learning System through its 
internal academic program. 
At least 250 teachers 
throughout Illinois have used 
IMSA's ideas on integrative 
learning in their classrooms 
through IMSA's statewide 
service initiatives. 
IMSA staff have shared IMSA's 
Integrative Learning System in 
partnership programs for Illinois 
and at state and national 
professional conferences 
including the annual conference 
of the Association for 
Supervision and Curriculum 
Development (ASCD), 
the largest educational 
leadership organization 
in the world. 
Articles on IMSA's Integrated 
Science program have been 
published in professional 
journals such as ASCD's 
Educational Leadership and 
the Illinois Science Teachers 
Association journal, Spectrum. 
Articles on IMSA's ILS have 
been published in professional 
journals such as the NCSSSMST 
Journal (National Consortium of 
Specialized Secondary Schools 
of Mathematics, Science and 
Technology) and Illinois 







C O L L A B O R A T I V E 
I N Q U I R Y 
To help promote collaborative exploration 
and discovery, neither grade point 
averages nor class rankings are used 
at IMSA. Instead of working only 
individually, students interact in 
collaborative work groups. Students 
engage in a self-directed inquiry which 
could include the search for a deeper 
understanding of current skills and 
knowledge, research in a field of study, 
or the pursuit and investigation of a 
particular question in the form of an 
"Co l labora t i ve inquiry has h e l p e d m e t o 
b e c o m e a m o r e effect ive learner, l o w e r i n g t h e 
barriers o f fear a n d uncertainty. Together , t h e 
q u e s t i o n s m y co l leagues a n d I ask he lp us t o 
reach a greater level o f u n d e r s t a n d i n g t h a n 
a n y o f us ind iv idual ly w o u l d h a v e a t t a i n e d . " 
Edward Moyer, )r. 
IMSA Science Teacher 
independent study. They explore 
compelling questions with their advisors 
and peers. Similarly, faculty members 
create Plans for Authentic Inquiry, then 
meet on an ongoing basis to question 
each other about their plans for 
improving student learning. 
COLLABORATIVE INQUIRY AT WORK IN SCHOOLS THROUGHOUT ILLINOIS 
IMSA's PROFESSIONAL DEVELOPMENT SYSTEM 
_ ,—_____ 
The System: CADRE - Career Development Reinforcing Excellence 
CADRE, a system for professional accountability and development for teachers, was developed over 
16 months by a team of nine IMSA teachers and three administrators. Grounded in mutual 
accountability and professional trust, CADRE holds teachers accountable for improving student 
learning and professional practice, and for developing products and services for external sharing. 
Teachers meet on an ongoing basis to review, challenge, question and assess each other's work in a 
search for deeper understanding and meaning. They discuss what strategies they will use, how they 
will measure their success, how they will share what they learn with others, and how they will receive 
feedback from their colleagues, students and other external contacts. 
Under CADRE, IMSA teachers progress through a series of contracts, all of which involve teams of 
teachers and staff in monitoring, assessing and supporting each individual teacher for the purpose of 
enhancing student learning. 
*For more information on CADRE, call (630) 907-5033. 
ILLINOIS' SCHOOLS 
The Method: Problem-Based Learning 
Problem-based learning (PBL) is an educational approach that organizes curriculum and instruction 
around carefully crafted "ill-structured" problems. Students gather and apply knowledge from multiple 
disciplines in their quest for solutions. Guided by teachers trained as cognitive coaches, they develop 
critical thinking, problem solving, and collaborative skills as they identify problems, formulate 
hypotheses, conduct data searches, perform experiments, formulate solutions and determine the best 
"fit" of solutions to the conditions of the problem. 
In doing so, students engage in inquiry, question generation and reflection. They work in teams, 
questioning each other to attain a greater understanding of the problem. This includes challenging 
each others' conclusions and reasoning to promote higher quality decision-making and greater insight 
into the problem. 
Some examples of ill-structured problems developed by educators at IMSA's Neison and Bette Harris 
Institute for Introduction to Problem-Based Learning include: medical waste incineration, overcrowding 
and fiscal constraints, organ transplants, substance testing policies, riverboat casino gambling, and 
individual rights and the constitution. PBL is used in a number of courses at IMSA, in partner schools, 
and in programs including Summer 'AD'Ventures in Mathematics, Science and Technology. 
IMSA's Center for Problem-Based Learning serves hundreds of K-16 educators through many 
professional development programs. Information on Center activities, including examples of 
interactive PBL experiences and links to other PBL sites throughout the country, can be found on 
IMSA's home page. The Center also coordinates the Illinois Problem-Based Learning Network (IPBLN), 
which is supported by the Illinois State Board of Education through its Center for Scientific Literacy. 
The program supports an expanding network of Illinois educators knowledgeable in PBL and offers 
opportunities for future involvement in or leadership of other statewide efforts for these educators. 
*Visit IMSA's Center for Problem-Based Learning home page at http://www.imsa.edu/team/cpbl/ 
I M S A I M P A C T 1986 1996 
Giving Back to Illinois and Beyond 
At least 2000 teachers in Illinois 
and throughout the country 
have participated in IMSA's 
service programs in problem-
based learning, many students 
have been the direct 
beneficiaries of their award-
winning classroom projects. 
At least 200 teachers 
throughout Illinois have used 
elements of collaborative 
inquiry and action research 
within IMSA professional 
development programs. 
All of IMSA students have 
engaged in collaborative inquiry 
during their education at IMSA. 
In each of IMSA's partnerships, 
collaborative inquiry and action 
research are encouraged. In 
addition, IMSA has published 
materials and presented 
workshops on IMSA's CADRE 
system and Problem-Based 
Learning. Articles have been 
published in ASCD's Educational 
Leadership, the Journal for the 
Education of the Gifted, ASCD's 
Update and AASA's (American 
Association of School 
Administrators) Leadership 
News. Articles are scheduled for 
publication in the Journal of 
Staff Development and the 
book, Real Life Problem-
Solving: A Collaborative 
Approach to Interdisciplinary 
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I n v e s t i g a t i o n 
As apprentice investigators, IMSA 
students engage in individual and group 
research in all areas, learning to define 
problems, analyze, abstract, synthesize, 
integrate and evaluate data and present 
conclusions using valuable relevant data. 
The unique class schedule enables 
students to participate in a self-directed 
independent study project, or in 
"At t h e Ill inois M a t h e m a t i c s a n d Science 
A c a d e m y . . . t h e y learn t h a t a b ig par t o f science 
is no t k n o w i n g what ' s g o i n g to h a p p e n ... 
g o n e is t h e n o t i o n tha t t h e t e a c h e r is t h e on ly 
e n l i g h t e n e d o n e . . . w h e n s t u d e n t s learn t o use 
the i r in tu i t ion a n d i m a g i n a t i o n , t h e lesson 
wil l last a l i fe t ime." 
independent and group research in the 
IMSA Mentorship Program. Mentorship, 
an interactive research partnership, pairs 
students with scientists and scholars in 
educational institutions, corporations and 
CNN Science and Technology News 
July 1993 laboratories in the Chicagoland area. 
APPRENTICE INVESTIGATION AT WORK IN RESEARCH LABORATORIES 
NORTHWESTERN UNIVERSITY MEDICAL SCHOOL LABORATORY (CHICAGO, IL.) 
The Research: Interleukin 12 Regulation in Ethanol-Consuming Mice 
What are the effects of the consumption of alcohol on human immune function? 
To answer this question, IMSA apprentice investigator Omar Latif ('95) engaged in proposal writing, 
experimental design, observation and documentation, experimentation, theory generation and 
presentation. Latif conducted his research under the supervision of mentor Dr. Carl Waltenbaugh 
in the department of microbiology-immunology at Northwestern University Medical School. 
"Alcoholics are more susceptible to infectious diseases, most likely due to the negative impact of 
alcohol on the immune system," Waltenbaugh said. "Eventually, the research Omar is conducting may 
lead to minimizing these detrimental effects of alcohol on immune function." 
Latif, who received the Museum of Science and Industry's 1994 Outstanding Young Scientist Award, 
now attends Harvard University pursuing a degree in biology. 
FIELD MUSEUM OF NATURAL HISTORY (CHICAGO, IL.) 
The Research: Clarifying Evolutionary Relationships Between 
and Within Two Major Groups of Basidiomycetous Fungi 
(Mushrooms and False-Truffles) By Means of rDNA Sequencing 
Which types of fungi are related? Why does it matter to humans? 
IMSA student Elizabeth Pine ('93) pursued these and other questions as part of her research project 
at the Field Museum of Natural History in Chicago. Pine, who won first place and a $40,000 scholarship 
in the 52nd Westinghouse Science Talent Search competition, conducted her research under the 
supervision of mentor Dr. Gregg Mueller of the Field Museum. 
In her project, she used DNA sequencing technologies to demonstrate that two kinds of fungi which 
were classified separately and appeared very different were in fact each other's closest relatives. 
Pine is now a student at Harvard University and intends a career in biological research. She is an 
undergraduate research associate in the Donoghue Lab where she conducts studies in fungal and 
plant systematics in collaboration with other members of a research team. 
NORTHWESTERN UNIVERSITY MEDICAL SCHOOL (CHICAGO, IL.) 
MASSACHUSETTS GENERAL HOSPITAL (BOSTON, MA.) 
I The Research: A Study of in vivo Stress-induced Corrosion ^ 
\ on Cast Cobalt-Chromium Alloy Hip Prosthesis Heads J 
Is it possible to reduce corrosion in artificial hips? 
IMSA student Jeffrey H. Wang ('96) pursued questions under the supervision of mentor Dr. Jeremy 
Gilbert in the division of biological materials at Northwestern University Medical School. He continued 
his research at Massachusetts General Hospital in the orthopaedic biomechanics laboratory under the 
supervision of Dr. William Harris, one of the creators of the artificial hip implant. 
Wang's research helped develop new theories to improve the durability of hip prosthesis, thereby 
reducing corrosion which could result in or contribute to serious clinical ramifications to the patient. 
"If it (the hypothesis) does indeed turn out to be one of the factors that cause corrosion in the hip 
implants, it may also hold true for corrosion in other types of implants (knee, limbs)," he said. 
Wang, who was named to the 1996 USA Today All-Academic Team, is now a student in the honors 
medical program at Northwestern University. 
For more information about the IMSA Mentorship Program and student research projects, 
call (630) 907-5985. 
I M S A I M P A C T 1986 1996 
Giving Back to Illinois and Beyond 
At least 500 IMSA students and 
alumni have participated and 
conducted research in IMSA's 
Mentorship Program. 
At least 500 IMSA students and 
alumni have participated in 
IMSA's annual Presentation Day, 
showcasing their research. 
IMSA students and alumni have 
made at least 85 research 
presentations at numerous 
professional conferences across 
the state, nation and world 
including the American Chemical 
Society, American Pharmaceutics 
Association Convention, 
International Seminar on 
Tropical Rainforest Plants and 
their Utilization for Development 
(Indonesia), and Sakharov's 
Readings, a research and ethics 
conference in Russia held in 
honor of physicrst'and Nobel 
Peace Laureate Andrei 
Sakharov. 
At least 200 scientists and 
scholars throughout Illinois 
have annually volunteered as 
mentors in IMSA's Mentorship 
Program. 
IMSA staff have presented the 
IMSA Mentorship Program to 
various professional groups 
throughout the state and nation 
including the U.S. Department 
of the Interior and the 
Conference of the Council on 
Undergraduate Research. 
Articles on IMSA's Mentorship 
Program have been published in 
professional journals, magazines 
and newspapers including 
Physician's Lifestyle Magazine 








" O n e o f t h e i n t e r e s t i n g t h i n g s a b o u t d o i n g t h e 
w o l f p r o j e c t w a s t h a t w e w e r e t h e e x p e r t s . For 
t h e first t i m e , y o u c o u l d n ' t g o t o t h e t e x t b o o k 
b e c a u s e t h e r e is n o t e x t b o o k a b o u t c u r r e n t 
i s s u e s a n d y o u c o u l d n ' t g o t o t h e t e a c h e r o r 
p r o f e s s o r b e c a u s e h e w a s n ' t t h e e x p e r t . T h e 
o n l y p l a c e t o g o w a s o u t s i d e o f t h e c l a s s r o o m . " 
IMSA Class of 1993 Alumnus 
Student, Harvard University 
In discovery-based learning, students 
are active learners, not passive ones. 
For example, in IMSA's science classes, 
students design and conduct their own 
experiments to test concepts such as 
osmosis. Labs are less structured and 
more open-ended; instead of "filling in 
the blanks," students write their own 
observations, evaluations and 
applications. IMSA's discovery-based 
learning approach is used in a variety 
of IMSA's partnership programs with 
K-12 mathematics, science, English and 
social science teachers throughout 
linois. In addition, IMSA uses 
discovery-based learning in programs 
for Illinois students in grades 7-10 
including Summer 'AD'Ventures in 
Mathematics, Science and Technology. 
DISCOVERY-BASED LEARNING AT WORK IN SCHOOLS THROUGHOUT ILLINOIS 
IMSA'S ECOLOGY COURSE 
The Project: Wolf Tracking Expedition 
Is it possible to track the "big bad wolf in the Boreal Forest of Ely, Minnesota? 
As an extension of the predation unit in Ecology, a group of 12 IMSA students participated in a wolf-
tracking expedition in northern Minnesota. "Before the trip, students examined prejudices against 
wolves and the fairy tales which in part perpetuate those prejudices," said John Thompson, IMSA 
biology teacher. During their expedition, students studied the natural habitat and territory of the wolf 
using a tracking system coordinated by the International Wolf Center. 
"A radio collar was attached to a male wolf and we tracked him for a 24-hour period using radio 
telemetry equipment in vans at two different locations with antennas and receivers," Thompson said. 
Students discovered that much of the time was spent in one location, not on the move. "We spent 
most of the time-just observing. We had to take readings every 15 minutes and it took five minutes 
just to calculate the wolfs exact location," said Amanda Kracen ('94). Students also investigated an 
abandoned wolf den and surveyed local residents to gather data on their attitudes toward the wolf. 
"They had a sense of what real ecologists are like," Thompson said. 
*For more information on the predation unit, call (630) 907-5033. To order a videotape copy 
highlighting this unit, call (630) 907-5956. 
KATHRYN PEECHER'S SCIENCE CLASSROOM - PAUL REVERE ACCELERATED SCHOOL (CHICAGO, IL.) 
The Project: Newton's Notion of Motion 
Is it possible to learn the properties of motion through a series of hands-on science activities? 
Kathryn Peecher received a 1993 IMPACT II award for this hands-on, discovery-based learning 
experience for students of varying abilities in grades 3-8. The students participated in a series of 
15 different discovery-based activities while learning about gravity, friction, motion and speed. For 
example, they constructed four types of air powered vehicles, a boat, car, rocket and hoovercraft, and 
designed a skateboard team that would result in the most efficient race time. 
Students learned how to calculate speed using a stopwatch, calculator and meterstick. In her IMPACT II 
application, Peecher wrote "This unit made every student feel like an 'A' student. They experienced 
success, gained knowledge, and they had fun doing it!" 
The IMPACT II program, a national program, promotes excellence in elementary and secondary 
education by networking teachers and their innovative ideas. Illinois' program, administered by IMSA, 
is the only one in the country to focus on mathematics and science. 
*For more information on this and other award-winning IMPACT II projects, call (630) 907-5949. 
JAN BAKEWELL'S FOURTH GRADE CLASSROOM - VARNA GRADE SCHOOL (VARNA, IL.) 
c 
The Project: Heirloom Gardens - Butterfly Gardens: A Living Classroom 
Is it possible to learn about science while observing butterflies and plants in a garden? 
Jan Bakewell, an Illinois Scientific Literacy Network (ISLN) facilitator, implemented this award-winning, 
discovery-based learning experience for students in her fourth grade class. Following the purchase of 
larvae and a harvested egg, students in Bakewell's class studied the life-cycle of the butterfly 
including the metamorphosis, and migration and hibernation patterns of different species. 
They also examined native prairie plants and forbs, including those that attract butterflies. During 
their investigation, they identified host plants, body parts, growth patterns and witnessed how 
environmental stresses affect the plants. Students also planted and cared for their garden, and 
introduced different species of plants to the garden for diversity. 
I M S A I M P A C T 1986 1996 
Giving Back to Illinois and Beyond 
At least 2500 students 
throughout Illinois have been 
the direct beneficiaries of 
IMSA's discovery-based learning 
approach through its Summer 
'AD'Ventures Program. 
At least 2200 IMSA students 
and alumni have been the direct 
beneficiaries of discovery-based 
learning through its internal 
academic program. 
At least 1000 teachers 
throughout Illinois have used 
IMSA's discovery-based learning 
approach in their classrooms 
through IMSA's service 
initiatives. 
IMSA staff have introduced and 
shared IMSA's discovery-based 
learning approach in our 
partnership programs for 
Illinois, at professional 
conferences and workshops, 
during classroom observations, 
and in published materials. 







T e c h n o l o g y 
I n t e g r a t i o n i n t h e C u r r i c u l u m 
" In m y o p i n i o n , t h e i n t e g r a t e d use o f 
t e c h n o l o g y a t I M S A is a m o d e l for t h e rest 
o f t h e s ta te t o fol low. Obviously , t h e mult i -
sensory a p p r o a c h a n d abi l i ty to call u p 
literally a n y i n f o r m a t i on or d a t a ava i l ab le is 
t ruly spectacular . . . I t is a l m o s t intu i t ive t h a t 
t h r o u g h learn ing t e c h n o l o g i e s , s t u d e n t s wi l l 
learn m o r e , be t te r a n d quicker ." 
Dr. Joseph Spagnolo 
Illinois State Superintendent 
Integrating technology into the classroom 
curriculum, instruction and assessment 
is a common practice at the Illinois 
Mathematics and Science Academy. IMSA 
teachers and students use computers and 
other forms of technology on a regular 
basis to improve learning. Integrating 
technology in the curriculum in a 
meaningful way means using it to 
investigate, interpret, analyze and 
synthesize data and generate information 
and new knowledge. Resources such as 
the Internet allow students to study real 
world topics and access unlimited 
sources of information. Other forms of 
technology integration include computer 
simulations, video teleconferencing, 
scientific visualization and videotaping. 
TECHNOLOGY INTEGRATION AT WORK IN SCHOOLS THROUGHOUT ILLINOIS 
IMSA's GEOPHYSICS, ASTROPHYSICS AND MODERN PHYSICS COURSES 
The Tool: Scientific Visualization (SciVis) 
The use of scientific visualization (SciVis) in IMSA's Geophysics, Astrophysics and Modern Physics 
courses is one example of how IMSA embeds technology into curriculum, instruction and assessment. 
The SciVis Classroom is a unique learning environment for student exploration in Astrophysics, 
Geophysics and Modern Physics. Students work in collaborative teams to gather, analyze, synthesize 
and communicate information about significant scientific phenomena. These phenomena that students 
investigate require the visualization of complex, abstract physical concepts. Courses are centered on 
the use of the Internet and students use its resources (and text-based material) to move through and 
among the stages of information production. 
Some examples of students integrating technology in the curriculum include downloading recent 
images from the Hubble Space Telescope, finding real-time geological and meteorological data on 
the Internet, and using computer simulations to better understand relativity. 
*Vlsit IMSA's Scientific Visualization Home Page and IMSA's Classes on the Web at 
http://www. imsa. edu/edu.html 
ILLINOIS ELEMENTARY SCHOOLS- GRADES 3-5 
The Tool: IMSA's Real Science CD-ROM 
"Real Science," a CD-ROM interactive science magazine, was created in 1995 by IMSA students for 
other students. 
It includes news, features, experiments and interactive laboratory sections to stimulate and aid the 
science education of students in grades 3-5. The prototype issue includes experiments on topics such 
as inclined planes, combustion, surface tension and lowering freezing point. The magazine also 
features interviews with prominent scientists including Nobel Laureate Dr. Leon Lederman. 
To date, the CD-ROM has been tested in more than 20 Illinois schools including Frank Hall 
Elementary School in Aurora, Nicholas Hermes Elementary School in Aurora, Hoopeston Junior High 
School, Centennial Elementary School in Piano, East Park Elementary School in Danville and Lincoln 
Elementary School in Mattoon. Work is underway on future issues of Real Science. 
The three student leaders - Matt Brictson, Michael Brody and Arvind Sekar ('96) - recently won first 
place in the Second Annual Student Technology Leader's Competition sponsored by MultiMedia 
Schools Magazine (grades 9-12 category). In addition, they presented their work at the invitational 
1996 National Educational Computing Conference. 
*For more information on IMSA's Real Science CD-ROM, call 630-907-5033. 
IMSA's SUMMER 'AD'VENTURES IN MATHEMATICS, SCIENCE AND TECHNOLOGY PROGRAM 
c 
The Tool: The Internet 
Illinois students (entering grades 7-8 in 1996) who participate in IMSA's Summer 'AD'Ventures 
Program at IMSA and Illinois State University confront ill-structured, real-world problems which 
require them to work collaboratively, gather data from multiple sources including the Internet, analyze 
and synthesize data to generate possible solutions and communicate their work through a multimedia 
presentation that includes textual, graphical and quantitative data. 
As advisory panel members, they presented a hazards and risk assessment report to the Illinois State 
Legislature on whether or not a proposed megatheme park should be constructed in southern Illinois. 
Students used the Internet to investigate various sources including the United States Geological 
Survey, the National Weather Service and the USGS's National Earthquake Information Center. 
I M S A I M P A C T 1986 1996 
Giving Back to Illinois and Beyond 
At least 440 students 
throughout Illinois have been 
the direct beneficiaries of 
IMSA's approach to technology 
integration in the curriculum 
through its Summer 'AD'Ventures 
Program. Hundreds of IMSA 
students and alumni have been 
the direct beneficiaries of 
IMSA's approach to technology 
in the classroom through its 
internal academic program. 
At least 200 teachers 
throughout Illinois have used 
IMSA's approach to technology 
integration in their classrooms 
through IMSA's service 
initiatives. 
IMSA staff have introduced 
and shared IMSA's approach to 
technology integration in our 
partnership programs for Illinois 
and at professional conferences 
throughout the state including 
the Illinois Computing Educators 
Conference, Illinois Staff 
Development Council 
Conference, Illinois Council of 
Teachers of Mathematics and 
Illinois Science Teachers 
Association. 
Articles on IMSA's approach to 
technology integration have 
been published in journals such 
as MultiMedia Schools 
Magazine, the Ohio Social 
Studies Journal, Social 
Education and the Library of 
Congress home page on the 
Internet. 







I n s t i t u t i o n a l a n d P r o g T a m - B a s e d 
R e s e a r c h 
As part of its role as a research and 
development laboratory, IMSA conducts 
research on its students/graduates, 
" I M S A ' s L o n g i t u d i n a l S t u d y r e p r e s e n t s a 
p r o f o u n d a n d s u s t a i n e d c o m m i t m e n t t o t h e 
i d e a s a n d n e e d s o f i ts c o n s t i t u e n t s . T h r o u g h 
t h e s t u d y w e h a v e s y s t e m a t i c a l l y i n c o r p o r a t e d 
g r a d u a t e s ' i n s i g h t s i n t o o n g o i n g t r a n s f o r m a t i o n 
o f t h e A c a d e m y . W e h a v e d i s c o v e r e d t h a t o u r 
g r a d u a t e s h a v e a t t a i n e d a n e x t e n s i v e r e c o r d 
o f a c a d e m i c a c h i e v e m e n t , c o m m u n i t y s e r v i c e , 
p o l i t i c a l i n v o l v e m e n t a n d s c h o l a r s h i p a w a r d s 
w i t h m o r e t h a n 5 0 % c o n s i s t e n t l y e a r n i n g 
d e g r e e s in m a t h e m a t i c s a n d s c i e n c e c o m p a r e d 
t o a n a t i o n a l n o r m t h a t fa l l s b e l o w 2 0 % . " 
innovative teaching programs and work 
with other schools and teachers to 
assess the effectiveness of the IMSA 
experience. Results of institutional and 
program-based research provide a 
foundation for program evaluation and 
future planning, and inform and assist 
Dr. Michael Palmisano 
Director, Research and Design other educators in Illinois and beyond. 
RESEARCH AT WORK IN SCHOOLS THROUGHOUT ILLINOIS 
IMSA STUDENTS 
The Research: Calculus-Based Physics Exploratory Study 
The Calculus-Based Physics Exploratory Study, conducted in 1993-94, explored how student-teacher, student-student, and 
student-content interactions influence learning. Findings were released in the fall of 1994. 
The study examined three coed and one all-female section of the course for the first semester. All sections were coed 
for the second semester. The findings of the study indicate that females in the single-gender section demonstrated 
significantly higher gains in self-confidence than did females in the coed sections; more females enrolled in and 
successfully completed the first and second semester courses than ever before; and the teacher of the all-female section 
increasingly reexamined and modified his behavior, enabling students to acquire experiences that are fundamental to a 
deeper understanding of advanced physics. 
The study was featured on NBC-TV's national news magazine, Dateline on February 8,1994, and is referenced in many 
publications nationwide. 
*For more information on IMSA's Calculus-Based Physics Exploratory Study, call (630) 907-5033. 
IMSA GRADUATES 
The Research: Longitudinal Study of Graduates 
The Longitudinal Study of Graduates captures the effects of IMSA's academic and residential programs on its students. 
This study is ongoing and is conducted during students' freshman year and senior year in college and will follow 
graduates into the workplace for 20 years. 
The study indicates several trends among all IMSA classes that have graduated from college. 
These trends include the following: 
• 2/3 of IMSA graduates graduate from college with majors in mathematics and science - this is about 2.5 times the 
national average for all students 
•IMSA graduates attribute the inter-relationship of courses, inquiry and problem solving experiences, mentorship, and 
opportunities to apply their learning as IMSA experiences which were important contributors to their research skills, 
critical and creative thinking 
• Over 60% of IMSA students cited one or more forms of academic honor/recognition earned in college 
•IMSA students are earning multidisciplinary and cross-disciplinary degrees with concentrations in both math and science 
•IMSA graduates identify the integrated residential and academic environment as the most valuable aspect of their high 
school experience 
*For more information on the Longitudinal Study of Graduates, call (630) 907-5070. 
IMSA PARTNERS 
The Research: Impact Reports 
The counterpart to the Longitudinal Study of Graduates, Impact Reports capture the effects of IMSA's external work with 
Illinois educators toward achieving the Academy's mission and objectives. The first Impact Report, which will inform a 
broader Impact Study in the future, was done in 1994-95 to capture the effects of IMSA's K-16 school-based pilot 
partnership project with 150 Illinois educators representing 30 schools. 
The partnerships focused on the transformation of mathematics, science and technology teaching and learning in Illinois. 
All partnerships demonstrated impact in the areas of teacher, student or organizational growth. The Impact Report 
indicates there was significant benefit to teachers in the areas of knowledge, skills and dispositions. Evidence included 
the development of more authentic assessment measures, interdisciplinary units of instructions, computerized 
instructional programs, integrated science courses and an improved understanding of and ability to apply a problem-
based learning approach. 
*For more information on the Impact Reports, call (630) 907-5070. 
" In just 10 short years t h e i m p a c t o f I M S A o n e d u c a t i o n 
in Ill inois, a n d m o s t specif ical ly o n p r o g r a m s a n d 
par tnersh ips in m a t h a n d science has b e e n 
extraordinary. W h e n y o u g e t schoo ls a n d g o v e r n m e n t 
a n d bus iness c o m i n g t o g e t h e r t o s u p p o r t e x t e n s i o n s 
o f m a t h a n d science e d u c a t i o n t h e n I t h i n k I M S A a n d 
schools l ike I M S A can lead t h e w a y in A m e r i c a n 
e d u c a t i o n . W e can really t o u c h t h e fu ture ." 
James R. Thompson 
Chairman, IMSA Fund Board of Directors 
Former Illinois Governor 
" Y o u can't really m e a s u r e t h e p o w e r o f a n idea . " 
Dr. Leon Lederman, Nobel Laureate 
Vice President, IMSA Board of Trustees 
Director Emeritus, Fermi National Accelerator Lat 
r ^ l M S A 
Illinois Mathematics and Science Academy 
1500 West Sullivan Road 
Aurora, Illinois 60506-1000 
(630) 907-5000 
